UNITED STATES DEPARTMENT OF THE INTERIOR, OscARr L. CHAPMAN, Secretary
FISH AND WILDLIFE SERVICE, ALBERT M. DAY, Director

OBSERVATIONS ON THE SPAWNING OF
PHILIPPINE TUNA

By CHARLES B. WADE, Aquatic Biologist

FISHERY BULLETIN 55
From Fishery Bulletin of the Fish and Wildlife Service
VOLUME 51

UNITED STATES GOVERNMENT PRINTING OFFICE WASHINGTON : 1950

For sale by the Superintendent of Documents, U. S. Government Printing Office, Washington 25, D. C,
Price 15 cents



I1

CONTENTS

Page
Classification of gonads_._ ___ ___ . _______________.__.___ 40“9
Euthynnus yaito (Kishinouye) - _________________ 410
Katsuwonus pelamss (Linnaeus)_ .. ___________________ 411
Neothunnus macropterus (Temminck and Schlegel) . ____ 415
Summary. .. e _. 423
Literature cited . .. ... _____ e e 423



OBSERVATIONS ON THE SPAWNING OF PHILIPPINE TUNA

By CHARLES B. WADE, Aquatic B:ologut

The study of the life histories of the several com~
mercially important species of tuna in the Pacific
Ocean has been greatly accelerated by the postwar
expansion of thé tuna fishery in that area. One
phase of their life histories that has aroused con-
siderable interest' and speculation, both scientific
and popular;, concerns the time and place of spawning.
Some research has been done on this in the Mediter-
ranean area, and although incomplete, much has
been learned of the early life history of the tuna of
that region. In the Pacific, on the other hand,
almost nothing was known of their spawning habits
until Schaefer and Marr (1948) and Marr (1948)
published a series of short papers on the spawning
and juvenile forms of the genera Neothunnus, Kat-
suwonus, Euthynnus, and Auxis. They demon-
strated; by the collection of juveniles, that these
four genera spawn along the west coast of Central
America and that the genus Katsuwonus also spawns
in the northern Marshall Islands.

In the pelagic fish studies of the Philippine Fishery
Program ! of the Fish and Wildlife Service informa-
tion on all phases of the biology of the Philippine
tuna has been sought since October 1947. One part
of this operation has been concerned with the accu-
mulation of data on the degree of maturity of the
fish caught and the search for juvenile forms. The
data were collected on the oceanographic research
vessel, Spencer F. Baird, from fish caught principally
by trolling during the period October 1947 through
November 1948,

CLASSIFICATION OF GONADS

. Determinations of the degree of maturity were
made as the fish were captured, in accordance with the

1 A part of the Philippine Rehabilitation Program authorized by the Philippine
Rehabilitation Act of 1946, title 50, App. U. S. Code, Sec. 1789,

criteria described by Marr (1948). ~To thé stages of
gonad development as classified by him, immature,
ripening, ripe, spawning, and spent, was added the
term “unknown” for those fish in which the gonads
were insufficiently developed to determine the.sex,
or the degree of maturity was not noted for some
reason.

Marr (1948) suggested that after the ﬁsh spawn
for the first time the gonads do not.reduce to the
small size prevailing before first maturity. . The size
of the gonads during the so-called “resting. stage”
between spawning periods is not known. It is.im-
possible at the present time to distinguish externally
between gonads ripening for the first time and those
that are reduced .in size after spawning. .At some
time during the spawning cycle the two stages -could
presumably appear.identical. There seems.to be no
doubt that a certain percentage of fish designated
as ripening in the present study were in this restmg
stage.

Although this classification gives a good estxmate
of the gross changes that occur during the maturation
of the gonads, it is not sufficiently precise to evaludte
properly the gonad condition in a more comprehen-~
sive study. It has been the experience of biologists

_of the Philippine Fishery Program that the external

appearance of the gonads is often deceiving and con-
siderable experience is required to classify these
organs correctly.

Many factors contribute to the variations in the
external appearance of the gonads that might 1;_1:
fluence the judgment of the observer. Among these
are the size of the specimen, the number of times it
had spawned, variations in size and appearance of.
gonads of seemingly identical specimens, the physi-

" cal condition of the fish, and thefe afe, no ‘doubt,

other factors. The development of a method of ac-

400
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curately evaluating the gonad condition will require
considerable research. It appears that the ovary,
rather than the testes, offers the more satisfactory
means of establishing an index to maturity. It may
be that after considerable study of the maturation
of the eggs in the ovary, a reference point can be
located from which small identical samples may be
taken. The diameters of the eggs in the sample
could then be tabulated and it may be found that
combinations of certain percentages of various size
classes will provide a formula for determining more
accurately the various degrees of maturity.

EUTHYNNUS YAITO (KISHINOUYE)

' The field data for this species are presented in
tables 1, 2, and 3 and figure 1.

Immature fish were captured only from March
through July. The immature females averaged
larger .than the males, which may have been the
result of an inadequate sample. Again, it may
indicate that the females grow more rapidly or reach
maturity at a greater age and a larger size, than the
males, if the growth rate of the two sexes is equal.
In addition to the immature fish of which the sex
could be determined, specimens were taken of which
the sex could not be identified by field methods.
The gonads of these fish were elongate, thread-like
bodies barely visible in the enveloping membrane
and in all cases the weight of the gonads and attached
membranes was less than 1 gram.

Ripening fish of both sexes and in all stages of
ripening were captured throughout the year. This
suggests that spawning is not confined to any par-
ticular period. Also, based on the size range of
ripening and ripe specimens in the collections, it is
evident that E. yaito begins to ripen at a smaller
size than this sample of ripening fish would indicate.

The difficulty of distinguishing ripe from spent
males has, undoubtedly, introduced some degree of
error in the number of ripe males reported. The
tendency has been to classify males as ripe rather
than spent. On the other hand, no error of this
nature should occur with the females. Consider-
able range in the size of ripe gonads was noted not
only throughout the size range, but among indi-
viduals of similar size.

Spawning and spent fish were taken throughout
the period of operation. No .running-ripe females
were seen although specimens were secured in which
the eggs were lying free in the posterior part of the
ovary. Spawning males were common, -however,
often extruding milt on the deck when brought
aboard ship.

There is only one specific reference to the spawning
of E. yaito in the literature. Kishinouye (1923)
stated that spawning takes place in Taiwan (For-
mosa) about May. This observation was based
on a single 115 mm. specimen collected from that
area during the latter part of August. Schaefer
and Marr (1948) collected a running-ripe female of

Numbers ol‘ tish

300 ) 3% 400 450

LENGTH FREQUENCY
Euthynnus yaito

500 550 . €00 €30 .70

Length in mllllmﬂors

Ficure 1 —Length-frequency dnstnbutlon of Euthynnus yaito taken in Philippine waters from October 1947 through November l948=



SPAWNING OF PHILIPPINE TUNA

a closely related species, Euthynnus lineatus, off the
west coast of Central America in April. ..

The presence of fish in all stages of sexual develop-
ment. during the entire year in Philippine waters
seems indicative of year-round spawning in that
area. Although its is certain that spawning does
occur throughout the year, the sample is not suffi-
ciently large to determine possible seasonal varia-
tions in intensity during that time.

KATSUWONUS PELAMIS (LINNAEUS)

The data for Katsuwonus pelamis are presented
in tables 4, 5, and 6 and figure 2.
- Only an occasional immature fish was taken dur-
ing the -entire period of operations. The poor
representation of small, immature fish of all species
in the collections can be explained partly by the
fact that the trolling gear was designed primarily
for larger fish and, consequently, smaller specimens
could not readily take the lure. :

TABLE 1.—Monthly summary of all specimens of Euthynnus yaito
taken by the Spencer F. Baird, October 1947~November 1948

Imma-{Ripen-{ y: Spawn- Un-~
Month ture | ing | Ripe "ing Speat |~ 0 | Total
ALL FISH

October_ o ouo oo oaoai e
November --

December. ... __ 7

ANUATY oo meooeo 1

February. oo ool oo 26
March. oo et

April_. -3 P
Ivfuy__ .| 10 14
June.____ —mmenea 2 1
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TABLE 1.—Monthly summary of all specimens of Eutﬂynnus_ yiito
taken by the Spencer F. Baird, October 1947-November 1948—Con.

Imma-{Ripen-

Spawn-
ture | ing i

Un-
ing = [ Total

Month Ripe Spent knowa

ALL FISH—Continued

Total... 14 45 32 22 88 4

TABLE 2.— Length-frequency and degree of maturity of troll-caught Euthynnus yaito from Philippine waters, taken by the Spencer F. Baird,
October 1947—November 1948 ’

Immature Ripening

Ripe Spawning Spent Unknown $

Length in millimeters

All | Male All | Male All

All | Male All | Male Male

3 i BN bt et et N

WSROV

See footnote at end of table,

3 1 1
2 2 1 1
3 2 3 3
1 5 5 4
...... 1 2 2
7 12 10
2 1 9 8
4 2 8 7
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TaBLE 2.—Length-frequency and degree of matu:
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rity of troll-caught Euthynnus yaito from Philippine waters, taken by the Spencer F. Baird,
October 1947~November 1948—Continued

Immature Ripening Ripe Spawning Spent Unknown -
Length in millimeters - T
An | Mate | Fo | an [ Mate| For | An [ Mate| T | An [ Mate| B | oan | Male| P | An | Mate | FS
male male 41¢ | male male male male
5 3 2 10 7 3 6 5 1 11 ... 1) Y U PPN F
4 3 1 5 4 1 6 6 7 5
3 1 2 3 3 - 8 5
3 1 2 4 [ 3 — 4 3
5 4 1 2 1 1 13 1
4 3 1 7 4 3 5 5
2 N 4 2 2 5 4
2 1 1 5 3 2 5 4
______ - 4 2 2 6 6
) B P 1 [] 5
______ 2 [
5
5
3
6
1
1
2
137 115 22 95 7 88 24 4 2

- 1-Includes those specimens in which the sex and gonad condition were not known or one or other was unknown.

TaBLE 3.—Locality, length, sex, degree of maturity, and gonad
weight of Euthynnus vaito aken by the Spencer F. Baird in
- Phalippine waters, October 1947-November 1948

TaBLE 3.—Locality, length, sex, degree of maturity, and gonad

weight of Euthynnus yaito taken by the S

encer F. Baird in

Philippine waters, October 1947—November 1948—Continued

ll"orkh Gonad ’ 1Forl:h
] . . engt! De £ na engt De, £ Gonad
Date Locality in Sex gree o weight Date Locality in Sex gree o weight
: T milli- matunty |, gfam- milli- maturity | ., grg.m.
meters meters
1947 | ... ) 194 . . . X
Nov. 11 | Zamboanga...._.._ 135.0 Jan. 14 | Pilas Island, Sulu Ar- | 600 | Female__... Spawning. ... 140.0
Dec. Sulu Archipelago. _.. 141.0 chipelago. .
Dec. 14 | Pilas Island, . Sulu 123.5 d 104.0
. .. .} - Archipelago.... .. 113.5
.14 d 111.3 177.5
14 . Spawning____| 103.5 63.0
14 ipe.._ 37.0 101.0
- 14 - ipeni . 67.7
14 133.7
14 98.7
14 136.0
Dec. 15 74,
15 133.5
15 92.7
15 126.0
15 53.3
15 41.0
15 59.5
15 58.5
15 79.1
15 61.6
15 55.0
15 72.0
15 64.0
15 75.0
15 75.0
Dec. 16 - 113.5
- 16 Ripening..-._ | £ 3 - do ; 98.0
Feb. 19 | Port Santa Maria, Ripe 37.5
1948 Zamboanga Penin-
Jan, 7 Spawning..... 133.6
7 d 82.4 Spent._-__—- 19.4
7 53.2 Ri 188.6
7 129.0 37.7
7 724 19 |Cillldomomeeeoo) OS5 | ()|l
7 162.5 -
7 21.0
7 70.0 -
7 102.5 -
7 97. -
7 178.5 19| _dos e M6 () I
7 623 19 |__llldoo__ooo_| 443 | ()-—fo_lll LTIl
7 154.5 Ripe_ ... 150.0
Jan. 12 70.0 Spawning. ... 43.0

1 Preserved in the round.
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TasLe 3.—Locality, length, sex, degree of maturity, and gonad

weight of Euthynnus yaito taken

by the Spencer F. Baird in

Philippine waters, October 1947-November 1948—Continued
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TasLE 3.—Locality, length, sex, degree -of maturity, and gonad
weight of Euthynnus yaito faken by the
Plalippine watcrs, October 1947—N ovember 1948—Continued

Spencer F. Baird in

Fork
- Gonad length Gonad
Date Degree of weight Locality in Sex Degree of weight
. matunty  |in orams milli- matunty |, orams
meters
1948
Feb. 19 | Port Santa Maria, Spent.__.____ 37.6 Port Santa Maria, | 494 | Female._... Spawning._._.| - 44.6
Zamboanga Penin- Zamboanga Penin-
37.5 13.6
3.5 19.2
- 165.0 32.2
Spent 63.1 23.1
Ripening_._. 27.5 23.5
Spent..u-... 33.8 Spawning__..| 223.5
Ripening.... 33.0 Immature. . _[.___._-.
110.3
58,1
44.2
9.5
54.4 Bangka Passage,
) 69.1 Celebes
Spawning_.__ 67.0 d 28.1
Ripening_.._. 26.0 .
_____ do_27| 2216 -
Spawning.._. 8.3 -
pent 48.3 -
. 4.9 .
Ripe___. 69.7 3
Spent 29.8 '
Ripening. ... 28.2 N
d 2.9 3
15.6 3
33.7 3
42.6 .
28.2 3
48.8 .
18.6 .
25.2 .
25.3 21.7
14.7 51.5
35.2 36.8
51.5 do 6.8
125.5 Sulu Archipelago____ 56.9
4.4 0 8 |-_._. do 50.4
48. 3 24.9
. 3.7 8.9
Ripe._...... 26.1 3.4
Ripening._... 22.1 3¢ . 1.4
Ripe_ ... 32.3 632 Spawning__.. 66.4
..... do..._. 43.5 530 m————- 42.4
..... doa-a._. 27.8 472 [ (- T— 24.4
_____ doo...__ 34.3 490 e mm———— 66.3
Spent_______ 51.7 540 | Female.__._| Spent_..____ 66.2
. " . 28.5 509 )mm 30.4
Ripening..._ 18.5 663 Spawning_._.. 99.9
Spawning.___ 14.5 500 | Female.._..| Spent.____.. 31.1
i 95.9 553 Spawning__.. 70. 3
51.7 542 pent. .. 46.5
51.6 525 Spawning__ 38.1
7.6 419 4.6
24.8 561 38.2
29.3 592 116.1
10.4 648 123.6
17.9 545 | Female-_....| Spent_ .. o] .
11.4 585 - 66.0
8.3 375 Immature. .. 1.3
36.8 484 Spent._._._. 33.8
pent_ ... 23.4 484 Spawning__.. 10.5
Ripening...._ 13.4 504 ipe__——.._. 4.9
pent. ... 26.8 593 Spent_-_.__. 94.0
Ripening.._.|  18.5 567 Spawning__..f  46.1
21.2 485 do...... 29.0
44.9 West Zamboanga | 543 | Female.....| Ripe_.-.-.-- 83.6
7.6 Peninsula. .
13.1 North Sulu Sea..__.. 511 | Spawning_._.| 12.0
28.4 d 532 Ripening_-.. 18.2
16.7 495 Spawning_._. 10.8
12.5 452 Ripening..._. 10.2
29.3 475 d 6.5
22.7 499 6.5
38.5 498 20.1
17.9 494 17.0
9.9 Pilas Island, Sulu Ar- | 574 23.8
11.1 chipelago.
21.7 d 515 41.5
15.9 92.0
17.3
22.1
6.5
74.1
3

% Gonads insufficiently developed to determine the sex;

Spent. -

Male._au-.-

Spawnins---:,

O

NRi®
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Tasie 3.—Locality, length, sex, degree of maturity, and gonad
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TasLe 3.—Locality, length, sex, degree of maturity, and gonad

aeight of Euthynnus yaito faken by the Spencer F. Baird in weight of Euthynnus yaito aken by the Spencer F. Baird in
Phulippine waters, October 1947—November 1948—Continued . Philippine waters, October 1947—November 1948—Continued
lForkh Gonad lForkh Gonad
A . ength| - . De, i na lengt. Degree of ona
Date Logslity | in . Sex gree ot | weight Date Locality in Sex gree wéight
- - milli- matunity ., grgams milli- maturity | in grams
meters, meters
1948 1
May 7 | PilasIsland,Sulu Ar- | 547 Spawning...-- 39.1 June 29 | Busuanga Islands, | 448 | Male._.____ Ripe..._... 21.0
chipelago. China Sea.
7 d 608 | . do_._____|..__. do_ .- 100.6 29 |- do_.o_._...| 431 | Female.____|..... do_ 14.0
7 570 Ripe_..._--. 71.8 29 |..o..do___.._..._| 436 | Male....___|oec-- do. 9.7
7 591 Spawning..... 41.4 29 o doo | 425 (o doeoafeao do_ 6.2
7 540 |._do___.__|.____ do___... 44.5 29 4 doo oo} 491 | Femaleo____]o.___ do_ 70.0
7 5 Spent__..... 27.5 29 | eadOmameooo] 428 | Male. | __ do_ 21.0
7 511 Ripening___. 20.8 29 |o..-. ---do_ 42.4
7 4 Immature_ .. 3.1 29 |ecendoo oo | 401 |___dOwo | do_.____ 24.5
7 521 Ripening._.. 22.5 294 ... Ripening.... 2.0
7 539 Ripe._-.._. 29.3 29 | do Ripe_.___.._ 18.0
4 548 Spawning.__.| 53.5 29 |- do_..._cco-....| 450 | Male_____._{..... [T 18.3
547 Ripening.... 42.0 July 11 Immature... 2.0
454 Spawning___.| 3.4 11 (.. do Spawning___. 27.3
501 Ripening. .. 41.8 July 12 mmature.. .. 2.0
549 Spawning._... 54.5 12 |.___. do Spawning.__.. 37.0
644 do. %5 July 1t a pent 2.7
32.5 14 104.7
35.7 14 75.5
110 14 825
39.0 14. 92.5
36.9 14 45.0
34.5 14 8.0
531 cew-doooo_ 26.2 14 87.0
521 Spawning.... 21.9 14 178.0
620 Spent. oo 86.5 14 48.5
498 Ripening___. 11.5 14 25.9
492 Spawning..__ 22.0 14 41.3
498 Ripening._ .. 18.2 14 63.5
B e b i
1) I (R Aug. ibuguey Bay, Moro -
459 | Male...._. Spawning...| 1575 8 G,
5 PR . TN A do._ oo 42.6 Oct. 31 | North Palawan, 9.0
554 |___do____.__|-.__. do.___.. 21.9 China Sea.
578 | Female. Ripening..-- 15.5 31 1.0
513 ale__..___| Immature__. 3.3 31 25.0
515 |___do.. iP€.cmcman 58.1 31 Spawning. ... 9.0
531 |._doemomoefen s do._____ 59.8 3 Ripening._._ 9.0
476 |__.do__ Ripening_... 7.3 31 15.0
383 Immature. .. 2.0 31 12.0
4.2 31 8.0
2.5 31 |ocaeido_eeuoao___.| 455 | Female_._..} Spent___.... 25.0
3.8 31 10.0
31 10.0
2.2 31 14.0
7.2 31 50.0
2.1 31 5.0
4.8 Nov. 2 5.0
34 Nov. 4 6.0
i . 131 4 10.0
May 17 | Sulu Archipelago. " B1.5 4 20.0
17 | do 84.5 4 26.0
17 [-o--- 65.8 4 10.0
..... . 589  Nov. 5 8.0
_____ Ripe_.. 35.0 Nov. 6 3.0
_____ 637 | Female. Spent.....__ 51.5 6 6.0
_____ 605 ale___ Spawning.... 71.0 6 3.0
_____ 641 |___do__ do 69.5 6 6.0
_____ d 106.0 6 18.0
----- 97.5 Nov. 7 13.0
..... 65.5 7 14.0
..... 54.0 7 2.0
52.0 7 16.0
732.0 7 7.0
45.0 7 7.0
19.9 7 4.0
31.0 7 8.0
35.5 7 4.0
143.4 7 4.0
27.8 Nov. 8§ 9.0
51.0 8 9.0
46.2 8 2.0
37.5 8 8.0
35.5 8 .
12.7 Nov. 9 .0
15.0 9 .0
3.2 9 .0
1.2 9 .0
_____ Spawning._.._ 10.6 9 0
_____ Spent....... 15.6 9 -0
_____ 479 Spawning..._. 15.8 9 .0
_____ 458 13.6 Nov. 10 .0
_____ 512 37.5 10 .0
_____ 5 85.5 Nov. 11 .0
_____ 508 35.8 11 -0
27 |oee do.... 498 35.2 11 .0
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TasLe 3.—Locality, length, sex, degree of maturity, and gonad
weight of Euthynnus yaito laken by ncer F. Baird in
Philippine waters, October 1947~November 1948—Continued

lForkh Gonad
engt Degree of na

Date Localit; in Sex gree weight

7 milli- maturity | grams
meters|
1948 i

Nov. 11 } Southwest Sulu Sea..] 508 | Female __.. Ripening_... 18.0
) I R do.. 518 | Male. Ripe ... 6.0
d Ripening.._.._ 4.0
d 1.0
8.0
14.0
12.0
8.0
14.0
99

Nov. .
) 6.0
48.0
50.0
48.0
4.0
10.0
10.0
22.0
17.0
23.0
9.0
19.0
12.0
12.0
17.0
18.0
12.0
5.0
12.0
8.0
14.0
11.0
40.0
30.0

pawning__.. .
_____ [+ — 78.0
_____ [ —— 90.0
Ripe..oouee. 40.0
Ripening._._. 10.0
Nov. Spawning. ... 20.0
Ripening__.. +.0
Spawning._._ 20.0
_i{___do ______ Igg

Nov. ipening.._. .
3 eeacdOn el 360 |- doo. | doo_..__ 8.0
Spawning__.. 8.0

Although the sample of ripening fish is too small
1o permit definite conclusions, there are indications
of the possible trend in the maturation of this species.
Those fish caught during the first half of the year
appear to have ripening gonads more fully developed
than those taken during the latter half. This sug-
gests that spawning occurs mainly during the late
spring and summer months. Ripe K. pelamis were
taken throughout the islands during the entire year,
but in the greatest abundance in April, May, June,
and July. The larger number of ripe fish taken dur-
ing this period is probably indicative of a period of
more intensive spawning.

Spawning and spent fish were taken from March
through July and scattered specimens during the
remainder of the year. The majority of spawning

870854°—60—2
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K. pelamis were males, but the larger percentage of
spent fish were females. From the information
available the reversal of sex dominance in spawning
and spent fish cannot be explained. The lack of
spent males may be partly explained as resulting
from misidentification of the stage of maturity.
At the present time there is no way to determine
accurately the differences between males approach-
ing spawning and those past the peak of spawning.
The larger percentage of spawning males caught
probably can be explained in that the aggressiveness
of the male during spawning makes him more prone
to strike at a lure.

The only reference available on the spawning of
this species in the western Pacific (Kishinouye 1923)
indicates that in Japan K. pelamis spawns from May
to August. This period coincides with what is be-
lieved to be the peak of spawning in Philippine
waters. Schaefer and Marr (1948) are of the opin-
ion that along the west coast of Central America
pelamis spawns at least from January into March.
Although there is evidence that it also spawns dur-
ing this time in Philippine waters, spawning of the
greatest intensity occurs during the early summer
months.

The data show that in Philippine waters Katsu-
wonus pelamis spawns through the year. The prin-
cipal spawning period, however, begins in February
and reaches its peak in June. Spawning activity
then decreases until a period of minimum activity is
reached during September and October followed by a
slight increase in November and December and
another decline during January. A few ripe fish
taken during September and December suggests that
some spawning may also occur in October and Jan-
uary, although no spawning or spent fish were caught
during those months.

NEOTHUNNUS MACROPTERUS
(TEMMINCK AND SCHLEGEL)

In tables 7, 8, and 9 and figure 3 are presented the
field data for Neothunnus wmacropterus (yellowfin
tuna). :

Almost one-half (48.5 percent) of the yellowfin
tuna caught were immature and too poorly devel-
oped to yield information on spawning. The sex
of 61 percent of the immature fish could not be
determined by the usual field methods.
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e T LENGTH FREQUENGY
S Katsuwonus pelamis

.350 400 430 500 550 600 700

Length in miliimeters

Ficure 2.._—Len;:.th-f.requéncy distribution of Kalsueviiies pelamis taken in Philippine waters from October 1947 through November 1948.

Lo
Lie LENGTH FREQUENGY
Neothunnus macropferus
L
Lo s
S
0 o
H
o
E
3
e 2
»

as0

Length 1n millimeters

Ficure 3.—Lcngth-frequency distribution of Neothunnus macropterus taken in Philippine waters from October 1947 through
November 1948,



TasLe 4—Monthly. summary. of all specimens of lroll-caught
Katsuwonus pelamis, taken by the Spencer F. Baird, October

" 71947-November 1945 .
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1947-November 1948—Continued
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TasLE 4 —Monthly summary of all specimens of troll-caught
Katsuwonus -pelamis, taken by the Spencer F. Baxrd October

’ Imma-{Ripen-| p: Spawn- Un-
Month ture | ing Ripe ing Spent | poomn Total
ALL FISH

December_
ATUATY < - momme oo

Month I::l';':' R;g;"' Ripe spi:‘;"' Spent k}i:;n Total
MALYXS—Continued

Octobera oo ooocoaam-
November.
December_ . __
{_anuary ______

ebruary.___.

TapLe 5.—Comparison of the length-frequencies

August_.
September. _-
Octob:
November_

October.__

()

...... 3
) PRI (P
3 1
7
1 13
3 25
4 22
...... 12 1
_____ 7
1 5
13 95 52

Marshall Islands weaters !

of Katsuwonus pelamis at several stages of gonad development, taken i

in Philippine and

Immature

Ripening Ripe Spawning Spent
. Mar- . Mar- . Mar- . Mar- . Mar- .+ Mar- . M . Mar- .} Mar- . _
Length in Phil- | Jhan Phil- shall Phil- shall | Phil- | ‘han | Phil- shallll Phil- sh:ll-l Phil- sh:H Phil- sh:'lll Phil- ah:ll.l FPhil- 2’1{:71
millimeters ip- | Tpe | P~ f Tqe | W 4 R | WP | s | 1P Is- | 1= | e | B0 | Tpe | A | g | - [ gl | AP ] Tre
PINES | 111dg | PME | Jands | P75 | Jands | P15 | Jands { P | lands { P'"®® | lands | P8 | fands { P27 | lands | P'™% | tands | PIPS | jands
Fe- | Fe- Fe- | Fe- Fe- | F F Fe- Fe- -
Male | Male | 5. | o5 | Male | Male | 5 | “ 5 { Male | Male { 5 m:l-e Male | Male { . :l-e male | Male | Male rE:le n]:‘:l -

I 103 1=t L3 13 D W 3 T W0 B
]

1 Length-frequency data on Marshall Islands specimens taken from Marr (1948).
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TasLE 6.—Locality, length, sex, degree of maturity, and gonad weight TabLe 6.—Locality, length, sex, degree of maturity, and gonad

of Katsuwonus pelamis taken in Philippine waters by the Spencer weight of Katsuwonus pelamis aken in Philippine waters by the
F. Baird, October 1947-November 19 Spencer F. Baird, October 1947-November 1945—Continued
leqgth Gonad iCouth Gonad
a8t Degree of na . cost Degree of na
Date Localir in Sex gree oF [ weight Date Localit in Sex gree o weight
¥ milli- maturity in grams y milli- maturnty in grgams-
meters| meters
1047
Dec. 11 | Sulu Archipelago....| 540 | Male.____.. Unknown__.. 86.0 57.7
11 d i 168.2 56.5
90.5 64.5
Ripe_._..... 119.9 69.1
Uknown.____ 68.5 45.1
Spawning_._ 77.2 81.5
_____ do. 51.2 58.2
Ripe... 126.1 48.1
Spawning.._. 59.3 _do 73.0
40.5 Apr. Basilan Island, Sulu 40.8
74.5 Archipelago.
71.0 19 d 42.2
- 64.7 19 51.6
Unknown.__.. 90.0 19 59.1
Ripe_-....-. 72,0 19 117.2
Spawning._._. 74.0 19 86.3
nknown_... 32.0 Apr. 20 4.5
18.5 Apr. 21 | West coast of Zam- 64.0
39.0 boanga Peninsula.
40.0 21 |----. do 36.6
57.0 21 |..o.. do 91.5
54.0 21 oo do 104.0:
48.0 21 .. do 48. 2
___________ 12.0 21 [.___.do 83.3
Spawning._.. 63.0 May 4 | Luzon Island —edo.__ Ripening..._.| 177.5
May 6 | West Coast of Zam- | 510 |-_.do___._.._ Spawning.... 8
boanga Peninsula.
{_an. 7 | West coast of Panay. Ripening___. 65.5 [ . | 50.3
'eb. 23 | Moro Gulf, Minda- Ripe..__..__ 110.0 May 9 | Basilan Island, Sulu 71.5
nao. Archipelago.
______________________ 91 _...do 49.5
________ 51.0 42.0
38.5
41. 4 32.6
70. 4 23.7
76.0 77.1
19.9 37.7
33.4 45.2
56.1 38.7
53.5 35.8
37.0 34.5
39.0 27.3
23.0 22.7
31.2 16.6
40.0 12.7
73.0 17.8
48.5 60.9
437 [--.do__ Ripe.___. 32.0
439 |___do._ Spawning.__. 4.0 17.5
438 |..-do__ i 55.0 17.7
435 | Female.. 47.0 —- 29.8
452 | Male__ 40.0 | ) - Spawning____ 32.5
461 |._.do__ 63.0 11 Ripening_.._ 15.0
532 | Female__..o|-—-._ 142.0 11 d 22.1
569 | Male__ 9.1 11 15.2
S67 |-—.do_ooooocfaan-s 52.2 11 29.5
do _| 546 | Female.. Spent 49,2 11 12.4
Mar. 19 | Verde Island Pas- 528 | Male_____.. Spawning.__. 52.0 11 22.4
sage, Luzon. 11 29.7
19 [-.-.. doo oo 62.5 May 12 26.9
Apr. 6 | North Sulu Sea 104.6
(3 I— do oo 76.6 12 33.2
(-3 _— [+ (- S 89. 5 12 12.5
6 [----- do.oeeoo. 97.0 12 . 3 Mal Immature__. .8
6 |- do. ool 76.8 12 ... do. Spent___.___ 22.4
6 (- do. ... SS.% 12 ... 10 }llpemn"____ ?.2
Apr. 10 | Celebes Sea— .. 48. 12 (... do mmature. _ .3
P P 15.6 T 3o 90,0
3.0 12 .- do 70.0
3.9 May 14 | Davao Gulf, Min- 70.2
1.1 danao.
7.0 92.5
51.6 37.0
28.9 38.5
20.0 52.9
16.8 gg 1
27. .3
44.5 46.3
kB Immature___ 3.0 36.2
3 Ripe... 52.5 66.5
426 |._.do 36.5 26.4
469 | Male 45.5 43.6
495 |.._da 31.0 17.7
520 j-..dn - 58.7 31.2
493 |.__.do._...-- Spawning._.. 3.3 18.2




SPAWNING OF PHILIPPINE TUNA 419

TasLe 6.—Locality, length, sex, degree of maturity, and gonad
weight of Katsuwonus pelamis taken in Philippine waters by the
Spencer F. Baird, October 1947-November 1948—Continued

‘TaBLE 6.—Locality, length, sex, degree of ‘maturity, and gonad
weight of Katsuwonus pelamis faken in Philippine waters by the
Spencer F. Baird, October 1947-November 1948—Continued

ieeth Gonad ' fength Gonad
engt| 1 De £ ng engt; De £ ona
Date Locality in Sex gree O | weight Date Locality in Sex gree o weight
o : milli- . matunty gfams' : milli- matunty | grams
meters meters
1948 1948
May 16 | Celebes Sea... ... 422 ' Male.______ Spawning.... 5.0 June 23 | Puerto Princesa, Pal- | 516 | Female ____ Ripe. __cue-. 51.0
May 20 | West coast of Zam- 94.6 25.0
boanga Peninsula. 36.2
20 |- O el 83.9 32.8
May 22 | North coast of Min- 122.1 36.0
doro. 55.8
June 14 | Batangas, Luzon.__.. 69. 41.2
June 15 | East and south coast 30.2 27.3
of Mindoro. 57.2
15 ds 40.5 50.9
15 55.4 North Sulu Sea_.. 58.5
15 53.2 27 [----- L 40. 5
June 16 59.8 June 29 | Busuanga Islands, 51.7
16 63.9 : China Sea.
16 .31.0 29 |oo-- do 45.0
16 56.7 29 | do 66. 5
16 32.0 29 |__._ do 15.6
16 54.1 29 |oeaae do 42.0
16 89.0 29 ) ____ do 55.0
16 208.5 July 10 | South Sulu Sea 45.0
June 18 | Zamboanga Penin- 61.2 10 [----- do 35.1
sula, Mindanao. 10 [ .-.. do 37.4
June 19 | East Sulu Sea__ ... 529 | Male_....-_ Spawning.._._ 50.0 10 ..o do. 46.8
19 503 d Ripening..... 32.0 July 11 [C___. do 81.5
09 Ripe__-_-_.- 19.0 11 o do 70.0
July 14 | Balabac Island, Sulu 41.3
22.5 Sea.
32.0 14 do 63.5
66.8 14 do_ 50.0
53.4 14 |- do. 31.0
56.5 14 do ipe__._ 33.5
82.2 July 17 | West coast of Z 565 | Male. Spawning.. 34.5
94.6 boanga Peninsula.
23.6 d Ripe.___.___ 98.5
48.4 July [ R d 84.0
56.5 o___.____.__.| 316 | Male___.___|___..do_.____ 25.0
26.5 July do_noeeofeadooo o 36.3
31.0 di 43.6
43.5 41.
63.6 Ripe.___.__. 51,
51.0 Spawning_... 37.
839 27 |.ccidoo___o_ | 564 |.__do___.__|-... d 67.
52.3 --do 30.
25.8 27 |eceocdooooo_ ) 643 |___.doo_.___|a_.__ 100.
36.4 Ripe 150.
_____ Jo 58.6 Spawning_._- 94,
Tubbataha Reefs, 82.3 July S 21.
Sulu Sea.
22 | 80 eeeecaaaa| 595 | Maleo...... Ripening.... 76.7 [ . S 29.
615 |___do. .| Spent___.___ 82.6 Spawning_... 32.
539 (___do___ Ripe.__ 28.0 — 39.
560 | Female Spent_______ 49.0 - 32.
558 |.__do__ Ripening__ 8.2 — 39.
555 ale_ Ripe__ 33.2 —— 29.
553 | Femal 43.0 29.
555 | Male. i 44.6 18.
583 | Femal 103.8 27.
574 |___do. 50.5 Tuly 33,
d 46.8. T 14
73.0 35,
58.5 .——--do_ - 67.
44. 1 Aug. Northeast coast of 14.
70.0 Borneo,
June 54.1 Aug. 2 | Southwest Celebes | 431 |-._do_..__..|.._._do._—_-. 25
3000 2 |oco.docaoonaooo ) 401 j-_..doe .. }-co-_do_oco. 11.
47.1 14,
54.5 Ripe.____.. 438,
35.0 Spawning-—.._ 28.
36.0 Spent____.._ 34,
60.6 Spawning..._ 28.
38.2 Ripe._.___.. 28.
5.1
65.0 37.
61.0 66.
33.5 . 34,
54,0 29.
30.5 87.
60.0 70.
74.4 67.
43.0 65.
58.0 South Sibuyan Sea... 60.

.OOQOOOOQO DONVIOO® O NNANNOCOoOQOUNAoOMYT OONOUNNONO
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TasLe 6.—Localitv, length, sex, degree of maturity, and gonad
weight of Katsuwonus pelamis taken in Philippine waters by the
Spencer F. Baird, October 1947—November 1948—Continued
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TaBLe 7.—Monthly summary of all specimens o
Neothunnus macropterus, laken by the Spencer F.

troll-caughs
aird, October

lForkh Gonad
engt D ¢ na

Date Locality in Sex - Jegree o weighit

milli- maturity | i grams
meters
1048
Sept. 4 | North Moro Gulf_.__ 55.5
Sept. 13 | Celebes Sea 43.0
13 §2.0
49.0
54.0
24.0
40.0
50.0
54.0
53.0
20.0
10.0
6.0
30.0
4.0
20.0
4.0
8.0
18.0
14.0
10.0
40.0
30.0
22 |.__..do.. 40.0
Nov. 23 | West coast of Min- 40.0
doro.

The most of the other individuals of this species
in the collection were considered to be ripening.
Ripening individuals were found throughout the
year but most abundantly from April through
August. Only a few ripe specimens were taken in
the course of the operations and no spawning or
spent fish were captured. Although the sample is
not sufficiently adequate to form the basis for con-
clusions regarding spawning, it appears that as
scattered specimens of ripe fish are found over a
long period of time the spawning period is an ex-
tended one. On the basis of the present data the
spawning period seems to be most intense during
May, June, July, and August.

1947-November 1948
Month I::IT:' Rég;n— Ripe Spi;v;n- Spent kEg:n Total
ALL FISH
October. _ e e e e e
""" 277773
1 5
_______ 2
9 12
1 24
2 41
1 48
4 23
3 35
8 12
1 3
239
MALES
October. . 2o a oo e e e e e ees
__________ i3
.......... 2
March_ .2 0TI\ T LTI Tt 1
Aprl_____________ 8
16
27
5
August_______.___ 12
September. 3
QOctober__ || e
November_ . oo e |emren | e |m e e
Total___.___.__ 25 54 | K2 PRV [ 92
FEMALES
T
2
2
2
5
13
20
4
10
1
""" 3
76

'TABLE 8.— Length-frequency at scveral stages of gonad development of Neothunnus macropterus from the Philippines and the northern Marshall

Islands?
Immature Ripening Ripe Spent
. o | Mar- o | Mar- o | Mar- o | Mar- o | Mar- + | Mar- 4 | Mar- o | Mar-
Length in millimeters Foil- | Ehil- shal Fhil- shall Fhil- shall Fhil- shall Ehil- shall Fhil- shall Fhil- shall Fhil- shall
pines | pines la:;is pines la::'ls pines la:as pines la:\_is pines lax:;h pines la:as pines la:;ls pines lar:ls
Fe- | Fe- Fe- Fe- Fe- | Fe- Fe- | Fe-
Sex ? | Male | Male male | male | Male | Male | -0 | o [ Male | Male | ot fale | Male | Male | 5 male

ettt
OND I s~ I

See footnote at end of table,
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‘TABLE 8.~~Length-frequency at several stages of gonad develo
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pment of Neothunnus macropterus from the Philippines and the northern Marshall
Islands '—Continued

Ripening .-

Immature Ripe Spent .
. o} Mar- | 50 | Mar- o | Mar- o | Mar-- « | Mar- o | Mar- s | Mar- +_ | Mar-
Length in millimeters Plg'_l' 1?;1' shall Plgl_]' shall I:};'_l' shall Pi:'_l' shall Pi];'_l' shall }:g‘_l' shall 1?;_‘ shall Plll;‘_l' shall
pines | pines lalxtc-is pines laI:;]s pines l:Ix:(_il pines lall::‘ls pines la];;is pines laIr:;ls pines lalx:;ls pines laIr::iu
Fe- | Fe- Fe- | Fe- Fe- Fe- Fe- | Fe-
Sex ? | Male | Male male | male Male | Male male | male Male { Male male | male Male | Male male | male
1
3
1
2

1,000-1,0
1,020—1,839-

J80-1199 .
,200-1,219_ .- ————

1 Length-frequency data of Marshall Islands specimens taken from Marr (1948).

TABLE 9.—Locality, length, scx, degree of maturity, and gonad weight
of Neothunnus macropterus laken in Philippine waters by the
Spencer F. Baird, October 1947—November 1948

‘TasLe 9.—Locality, length, sex, degree of maturity, and gonad weight
of Neothunnus macropterus igken tn Philippine waters by the

Spencer F. Baird, October 1947—November 1948—Continued

lForl:h Gonad lForl:h Gonad
: engt D £ ona X engt De £ na
Date Locality in Sex cgree o weight Date Locality in Sex Rree ol weight
milli- matutity | 2T, milli- maturity | T
meters meters
1947 1947
Dec. 11 si“autli' _I"aissage. Sulu | 673 | Female_.... Ripening.__. 131. 4 Dec. 12 | Sibutu Passage, Sulu | 553 | Male_______ Ripening__.. 46.1
rchipelago.
| § (N P do, 5§75 | Maleo.ooooo|ocnes do._____ 21.9 527 | Female.____ Immature___ 4.6
d —do..._. 12. do_______f___.do..____ 8.0
_____ do.___. 15.6 eeandoa . 2.4
Ripe._______ 85.9 = 12 |._..doo__._________| 526 Male.__..__|-..__do.___.. 8.0
Ripening.___ 330 . 12 )a..-.do..._________.} 510 |._.do______.|._.__do__._._ 5.5
..... do.___._ 40.0 e 540
Immature. . 8.0
Ripening._... 940 = 16 jeea_dooee. .| 602 | __doaoocoo{ee—-do.o____ 12.0
d 70.0
63.3
99.2 3.0
52.0 13.5
32.5 6.8
3.5 7.8
26. 5 eo—-_do. 4.2
22.2 Port Santa M 72.1
74.8 Zamboanga
14.4 insula.
48.6 ) S T - (R 58.3
58.5 Mar. 4 | Celebes Sea 106.0
31.5 4 (.- do_. 76.2
66.5 [ 3} do___oooo_eo| 525 | Male_....__| Ripe.._.__._ 38.0
Immature. ... 2.3 Mar., 8 [.._.. do.. ]
Ripening.... 38.2 I (R Ao oo} 455 ldoaofoaos - (S R,
____________ do ... 35.7 8 do . __ 352 [ SR . S,

1Gonad weight less than 1 gram,
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TasLe 9.—Locality, length, sex, degree of maturity, and gonad weight
of Neothunnus macropterus faken in Philippine waters by the
Spencer F. Baird, October 1947-November 1948—Continued

FISHERY BULLETIN OF THE FISH AND WILDLIFE SERVICE

TasLE 9.— Locality, length; sex, degree of maturity, and gonad weight
of Neothunnus macropterus faken tn Philippine wwaters by the
Spencer F. Baird, October 1947-November 1948—Continued -

Fork .

May
May
12

PRRN B

—
o
0

O
Ca%wd O

June

Juy 1

July

Southwest Sulu Sea._
South Sulu Seau...._

West. coast of Zam-

- o_
Rlpemng----

8 FREE3RS
[FIR-Y N-Y-Y-YRTT

length Gonad
. Degree of . s f
Date Loczlity : Date Locality in Sex weight
maturity milli- in gfama
meters|
1948 1948
Mar, 14 | Verde Island Passage, Immature._.. June 23 | Eastcoastof Palawan_ g(z) ?)
14 25.3
14 25.0
14 10.5
14 43.9
14 - 1.6
Apr. 11 - 10.0
11 - - 7.5
11 - : 32.5
Apr. 12 - 2.0 85.7
12 - 1.9 21,8
12 - 2.6 54.6
Apr. 13 _ Rlpenmg_-_ 74. 4 22.6
13 . | Immature__ 15 86.2
13 - Ripening__. 61.5 32.1
13 - d 31.2 55.0
13 R 48.3 17.0
: 13 - 1.0 14.0
Apr. 14 : 2.2 37.2
14 - 1.4 11.5
14 - 2.0 18.0
14 - 3.8 21.0
Apr. 17 - 14.1 11.0
17 - 19.1 9.0
17 | - 8.5 20.0
Apr. 18 - 7.5 65.0
Apr. 12 - 12.4 4.0
19 |.____do__.___ - 17.3 17.0
Apr. 21 | West coast of 2.3 18.0
boanga Peninsula. 3.0
May 26 |20 : June 24 | West SuluSea. - 20| 716 | Female._ "_| Ripening____}" "32.5
ay 6 |.---- une
[ — 5 2
May 9 | East coast Zam- 1
1
0
1
3
.4
.9
.3
.5
.8
4
9
3

do
Davao Gulf, Min-
anao.
Mindanao Sca

Ripening____
Immature. .

Ripening..._
Immature. -

West eoast of Zam-
bocalnga. Peninsula,

Tubbataha Reefs,
Sulu Sea.

-
SIS

N OB VIDVING CANVIOWONOVORNORNCHRAANNOCO WO

F 5% poppr ceRrRRARB SRR PR R P

July
July

July 3

Aug. 1

Aug.
Aug.

Aug.

Aug.

bosnga Peninsula.

do. -
Basilan’ Island Sulu
Aré:hlpclagu

Northenlt coast of
Borneo, Celebes
Sea.

5
Immature__._ 2.
Ripening.... 6.
Immature.__ g

- Ripening_.__
Immature.__|.._.....

PIRILY

N BRBE
QUNOWVIO ON-w
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‘TaBre 9.—Locality, length, sex, degree of maturity, and gonad weight
of Neothunnus macropterus faken in Philippine waters by the
Spencer F. Baird, October 1947—-November 1948—Continued

IFmh . Gonad
. e, . Degree of na
Date Localit; in Sex - weight
v milli- mawnty |, glrgaml
meters
1948

Aug. 7 | Basilan Island, Min- | 487 | Female___.. Immature. .. 4.5

Ripening..__. 10.5
Immature. __ 4.5
Ripening.... 6.0
d 6.5
7.0
29.0
10.5
13.0
. 7.0
do. p 26.0
Sept. 3 | West coast of Zam- | 565 {...do.._.._. Ripening.... 7.0
boanga Peninsula
Sept. 4 | North Moro Gulf_._.] 454 | Unknown__.| Immature___
4 (oo do, d
L 3 R do,
L 3 do
4| ... do
4 ... do
4. .. do
Sept. 6 | Barangani Island, Ripening____ 17.0
Sulu Archipelago. X
(-3 P do. Ripe. ... 18.5
6 1. doo o) 8521 _do__ .} do__—... 15.5
6 |-aunn do 5 Immature.__|..__.___
Nov. 16 | South Sulu Sea.. 550 | Female..... Ripening.... 14.0
16| do 620 [--—do_—eece)aann- do_____. 16.0
30 P— - 580 [~a-dOeucccar)anna- [- Y 11.0

SUMMARY

The data for these preliminary observations on
the spawning of tuna in Philippine waters were
collected aboard the Philippine Fishery Program’s
research vessel Spencer F. Baird from October 1947
through November 1948. Three species of tuna,
Neothunnus macropterus, Kaisuwonus pelamis, and
Euthynnus yaito, were collected in numbers sufficient
to make several tentative observations relative to
their spawning. The gross field method used in
determining the degree of sexual maturity, although
satisfactory for preliminary exploratory studies,
needs considerable refinement before it can be used in
a comprehensive study of the life histories of the
several species.

423

Euthynnus yaito, in all stages of sexual maturity,
was noted throughout the period, and was the most
abundant species taken during these studies. The
sample was not sufficiently adequate to determine
accurately if spawning remains fairly constant
throughout the year or if a peak or several peaks of
intensive spawning occur followed by periods in
which only a few scattered individuals spawn. On
the basis of the available data the former seems likely.

The second most abundant species taken was
Katsuwonus pelamis. Both males and females in all
degrees of sexual maturity were taken throughout
the year. The data indicate that spawning of
greater intensity occurs during April, May, June,
and July than the rest of the year.

The collection of Neothunnus macropterus furnished
little data on the spawning habits of this species as
almost one-half of the fish caught were immature and
most of the others taken were in the early stages of
ripening. Only a few individuals were taken that
were classified as ripe and no spawning or spent fish
were caught. Scattered specimens of ripe males
were taken at random intervals throughout the
year, and two ripe females were taken in June.
Data based upon ripening fish and a few ripe indi-
viduals indicate that spawning apparently extends
over a considerable period but is most intense during
May, June, July, and August.
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